Xenobiotic acyl glucuronides and acyl CoA thioesters as protein-reactive metabolites with the potential to cause idiosyncratic drug reactions.
Some carboxylic acid-containing drugs have been implicated in rare but serious adverse reactions. These compounds can be bioactivated via two distinct pathways: by UDP-glucuronosyltransferase-catalyzed conjugation with glucuronic acid, resulting in the formation of acyl glucuronides, or by acyl-CoA synthetase-catalyzed formation of acyl-CoA thioesters. This review compares the two types of potentially reactive metabolites with respect to their stability, protein-reactivity, target selectivity, and disposition in the liver, and summarizes the evidence which links acyl glucuronide and acyl-CoA thioester formation with downstream toxicologic effects. While with increasing drug concentration the acyl glucuronide pathway may prevail, CoA intermediates may be more reactive. Both metabolites are electrophilic species which can acylate target proteins if they escape inactivation by S-glutathione-thioester formation. A crucial factor is the up-concentration of acyl glucuronides in hepatocytes and the biliary tree, due to vectorial transport by conjugate export pumps, where they may selectively acylate canalicular membrane proteins. Furthermore, positional isomers, which are avidly formed by acyl migration, can glycate proteins in the liver and at more distal sites. In contrast, acyl-CoA esters may be more rapidly hydrolysed or further metabolized in hepatocytes, and their hepatobiliary transport has not been well explored. While there is accumulating evidence that acyl glucuronides can alter cellular function by various mechanisms, including haptenation of peptides, critical protein acylation or glycation, or direct stimulation of neutrophils and macrophages, the role of acyl-CoA intermediates is less clear. More work is needed to provide a causal link between protein-reactive acyl glucuronides and acyl-CoA thioesters and the rare and unpredictable idiosyncratic drug reactions in humans.